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(54) PHOTOSETTING ELECTRICALLY CONDUCTIVE COMPOSITION AND PLASMA DISPLAY 
PANEL WITH ELECTRODE FORMED USING SAME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a photosetting electrically conductive composition 
capable of simultaneously satisfying sufficient electric conductivity and blackness after firing 
without impairing superior adhesion to a substrate, superior resolution and suitability to firing in 
drying, exposing, developing and firing steps and to obtain a plasma display panel(PDP) with a 
lower layer (black layer) electrode circuit formed using the composition. 

SOLUTION: The photosetting electrically conductive composition contains (A) black electrically 
conductive fine particles containing at least one selected from ruthenium oxide, ruthenium 
compounds, copper-chromium black multiple oxide and copper-iron black multiple oxide and 
having >20 m2/ g specific surface area, (B) an organic binder, (C) a photopolymerizable 
monomer, (D) a photopolymerization initiator and, optionally, (E) inorganic fine particles. The 
composition is applied on the transparent electrode of a front glass substrate, exposed 
according to a prescribed pattern, developed and fired to form the lower layer (black layer) 
electrode circuit of PDP. 
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[0 04 6] ^lf^-T^$r^4><h-r6^7^it&^ 
^LV^i:bTtt. »^«?SJpiOmS%X, Bi 2 0 3 
d53 5 — 8 8%. B 2 0 3 ^5 — 3 0%. S i O 2 #0 — 
2 0%, Al 2 O 3 dS0 — 5%. BaO^i-2 5%, Z 
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o^x&s^gstey y v h&mf btiz> 0 

[0047] ^t^^^^^i-S^f^^^tO^ 

bw&y £ lti*. »fc*S3S*>mft%x. z n oa* 2 5 

— 6 0%, K 2 Od52— 15%. B 2 0 3 aS2 5— 4 5 
% v S i 0 2 #1~7%, A \ 2 O 3 &0~~ 1 0%. B a 
Oi50-2 0%, MgOiiO- 1 0%O3a/££WU & 

fcjKa*4 20-59 oncr^s^S^^ y v h#*rr 

[0048] b tttt, it^glffi^ 1X10 

iS(Ag)^ (Au) % -yfr/V (Ni) . 
A (Cu) , TAS— *A (Al) % IS (Sn) , ft 

(Pb) \ M& (Zn) , (Fe) , (Pt) . 

^y (Ir),^^A (Os), s^yWJ* 

(Pd) x n^A (Rh) , A-X-*A (Ru) . * 

v^t^ (w) % ^ey/fy (Mo) ftjfaWft^ 
§&ffc& (Sn0 2 ) , jSM^ym d 

n 2 0 3 ) % I TO (Indium Tin Oxide) ft^SrJBV^^ 
r^e>«:^-CXtt2Sm^Ji^^»^ 

ltss«4«*» (a) tmitTm^z>zb&-ezz> 0 
[0049] tmkmfm^(om^ixmk. ?us 

4^ica g> n i v a 1 \c<>\,^xttm&mc£z#km*ft 

5r£3*#*LV\ JBWKtUXHt, yy 

[0050] ^m^»^<oia^sw:. mstmsuis? 

- "(B)- 1 0 OtiS^ OlO Olt»KTWS«&-. 

4to & » 5 c £ a* -e ^ * < # * a* h x th 5 o 
[0051] K&itm&mim&m£&&<ommmt3i 

st y^mc^m mm»>wt. mmy>w *z<o&t 



[00 5 2] UTtt. «it am. ttlt 

7-?7>fy», fyy^i, sOsVytWts i^V 

Bi, -fy*/n^ ^-J-^Mt * 7 9 Aft -^a- 
^v^^st 799*** hyf*^ ^ 

yvst trA-tr^St tr^n-Aft hit 
*-<9 24fe. rHv^om, ir^»-it ^kv^ 

7^ Aft YV7^/V®, 7l^7^ v ig 

i^y^st BJt *#4Mt -fy^ntrA«A 
Mt tf-y^A-R, ^y*/oy» v ^P^4t y 
^pfv*. r^UAft ***v'awu 
xf/PT^ y/t^, ^ y "f^xi vt^jv 

T?Vsl&* ishx**AJ&* V^-tels^ VlSrXl' 

=i^n^^ ^-^tn^ t^^y^ ^yyAR, !S: 

^v^v«v 5^fy^ ^tav», 
/^n^ ^nK, 7!>y y ->y-^. y 

[oo5 3]"i«9y»fc.Lxtt v y^ kp>«i... 
^ffiyv^. *vi^y -y >Bt hy>Kyyv 
R, ^we>He, : *'fc;'fflMy»fc- 

UTtt. !)y^f;K !?y»xf^ r^of 
/K yyi7x^ yvgft^^/K 

yy^yxf-^ Pv»^/u, yy^/P^K 
y^7xx/K yv^-ry^ntryK yv^-fy 

fcf/K y y^n ^^/v. ® y ^/v % iyy^ 

^a-v My>R^nif/K syy»?f/K ®y^ 
7ccx:/k iyyi^f;K lyy^x^ ®y 
^s^yy^/K My y^^n f/w, syy^7x= 
/k ^y ^^-r y e/K m y ^R-y^ y 7 n tr/K 

My y^n^fA — 2 -xf-;w^^v^t Ko^^ccf- 

yyfe ^y (2-y^^ya-f;wt^x^) 

yK*^7x- V (2-7^ynW^yxf 
7*>yK^7x-K ^ (2-T^ynt 
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n^7v/y m7x- k (2-e Ko 

[0 0 5 4] *<Z>m<08th UT\ ■^V-tfl/.X/M^BL 

[0 0 5 5] iRmttJRem^: LTtt* StfRtttcttftS 
Co, Ni, Fe, Mn4lfOWI^, It^SMfctta 5 - 

xm\,^zzb&x%z> 0 

[OO 5 6] i/»)*»*fctm #IC^7^7 7 

0s 1 3 0, 200. 2 0.0V, 200CF, 200F 
AD. 3 00. 300CF, 3 8 0, OX50, TT6 
0 0. MOX8 0. MO XI 7 0. C OK 8 4. B*-> 

v*3im m m<ou % P s 1 1 (snmo. aq. a 

Q-S. VN3, LP. L300. N-300A. ER 
-R. ER. RS-150. ES, NS. NS-T V N 
S-P. NS-KR, NS-K, N A. KQ. KM, D 

^5-50nm, ttXiW50^5 0.0mVgO 
[0 0 5 7] ±B«>J;9ftV9y^A4C^4rt a 5'frAr 

/fx**?* mm b m&mmim* &m&&ty&xtt 

t^a^v r * u v xmmnis? j —^(oimn^hm 

<ommm^-b(Dfrmig& j $>* —/^m^m^m^m 
te^mmm* b mmimM^n^mm^^m t <om 
<o?—x2isjj\z£*) % m&bo&mmc&nitm&ttm. 



»*fflz*&#7xmmbmnm&bvm<DmmRT* 

[0 0 5 8] *3Milc*3VvcW:. *lj«»**R1-*£*: 
Mi:*-*-* HfcU #«U:!6*xa*r "TfefcU 

<o3£#JfoecftyJc*jg ; p yyw^ y ^i^fe n y/KA 

[oo59] *mm<ojmfcMmnm*fmtt:, z*>\z 
&m\c&cx. ->}) =i— >m. r^y^m^o»?a- u 

mm*z<»mfr*:mm-z>z. b t>x$z. 
[ooe o] ttwvfcm^mnm&mi** ^*>y 
*^mzfmzfix^zm&\znmfiLt\£7 h 

jj&xm&. wzttPDPiommm&btezjfrxmfo 

[0061] gf3fexat urri, Bf^ogg3t^^-^% 
7y7'/^«$n$ e H^ttfiso-ioo 
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0 m J / c m 2 Wg£*mtL LV\> 

[0062] &&xmk ttttxyu-^. 
it* » v a, gmtr h y y ^ h 

y ^A^o&sr/i^y*^^, *;=-9/-;vt 

+x«^#ffi^T^4 00-60 ox:<Dmm%m& 

[0 0 6 4] ^*«®D#J«|CJ8V*TWU i2 
(A) i^fiptC. ^26^^y^y^ x ^^-^u 

ICcfcf? I TO. Sn0 2 ^K£!?^m^3#^&£ft 

(b) ic^-r*?^ t&iBia^^oii^,#mttm^ 
at*. e>^^Tv^^^ttl^ri^3ts!^^mttife^ 

ft**«ttJUB 2 l ®2 (C) fc: 

*m&\££y>m&^xftmKnft*&&L>. s.2 (d) 

MUH-«ri:lcJ:9VV2 (E) \c^rfX o mwm 
*£2 1 a bfr%ii:Z>'*xmM4&M&£tiZ. m 

2 <V$?/V- 2 5vVT 



[0 0 6 5] 

t>©-c*v*r £ rit> t £ *> ^\ r^j & 

[00 6 6] 1 

O. 7 6:0. 2 40^ttt{t^, LT^ 
y trx^ 77*fnr: h y A-SrA*,, ^*#H^T. 8 0 

^ttfh77*^^^A7'n>; KMV\ ^ 

y s^v**^ y hSr v 9 5 — i ost-ei 6^ 

1 2^<D^omD^/^it^^0^^-fr, ^iP^^l 
atftW^is^JB 1 0, 000, 5 9 m g KO 

^M^^LC-e ADtBg^mX («c) KTJ^AS 
hodex (^^^^) KF-804, KF-8 0 3, 
KF-802 trH^o >fci^^^>> n-7h^7^ 

[0 0 6 7] ^^2 

tt-eo. 87-0. i 3tu ^y i/^/M^^ y 

ft W5W-*d*» 10, 0 0 O , 7 4 m g K OH 

[0068] iMpIC LT^ ^ttrc^/W >?-A 

J: 0 3 /v^A-fc: J: D «rt UT^-^ hit 
^tTofc 0 fliife^7^»^i:UXWt, PbO 

6 0%, B 2 0 3 2 0%, Si 0 2 15%, A1 2 0 3 5 
%£»SfcU mB$m$ka 300 = 7 0 X 1 0" 7 /TC, 
7y7^K^^C4 4 S'C. .WSai. 6nmtLfct>C0 

[0069] 



yi^-h 



10 0. 
5 0. 



0$B 
0& 



5. 0$5 
8 O. 0S& 
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[0 0 7 0] 



[00 7 1] 



[00 7 2] 



[0 0 7 3] 



[00 7 4] 



4 5 0. 0U 

J&M&Jfy^lBtM 2 2. 0$| 

y >^x^7/v i. o£s 

^m^^y—A ioo. on 

^fi^Dxy A^hVT^9 v—Y so. on 
2 — ^s>J)V- 2 -is J *5->vr 

•^ptfi/y^y ;vx^ so. on 

g*{b>Wx-*A (Ru0 24 it^SSO. 5mVg) 2 0. 0*5 

ti/Mvy-A ioo. on 

s<>*^Vx}) hsl"h})T*})U-h 50. 0S& 
2 -'OiS/V- 2 -v>^ ^/WT ^ y-1 - 

(4-^7tyy7xx;V) 5. OSfl 

^afi/y/D ^—jv^j*^,v^—-r;v 8 0. 0^ 

SMfc^r-^A (Ru0 2 , )tmmm3 5. OmVg) 2 0. OS* 



13 

m&s<4>y>-A 10 0. 0£B 

^xjjxn^hyr^yi/^h so. on 

(4-wtyy7xx/i,) zf?^- i -^-^ 5. ogs 

t^atrwv^y ^y^^x-^ 8 o. o£b 

R{fc/Vy = *A (Ru0 2 , Jtf£ffi^2 0. 5m 2 /g) 2 0. 0g& 

^ms<j>?—B ioo. on 

^xyxyh^hyr^Di/^h 50 . o£& 

2 ty5?^r2-^^V7$/-l- 

(4-*rjU-7* y/7x^V) ^/>5rv-l-^-^ 5. 0£fc 
S^OlfWV^JJ =r — /Hty^^vx- 8 0. On 

&{b/W:f-*A (Ru0 2 , it^ffi^5 0. 5m 2 /g) 2 0. 0*5 

a ioo. on 

<o?zc])x}) h-/vhyr^y 50. ogfl 

2 tyv?;l — 2 — ^/VT ^ / — 1 - 

(4-^yU^^-y ;7x=;v) 5. OS 

^D^l/y/y 3 ^*y^;px-7;v so. 0$fl 

8*>fb^~*A (RuO z , 5mVg) 2 0. OSfl 

(B*r^o^ (#:) $L AEROS I L 2 0 0 ; 

Jt^gpa2 0 0±2 5mVg) 1 0. 0& 

isst&tf^*©^ 2 o. on 

V>®L*XT/u 1. on 



-13- 



[0 0 7 5] 



t0 0 7 61 



[0 0 7 7J 



[0 0 7 81 



[0 0 7 91 



^m/^y^A ioo. 
-o^^y^y jvhDT^V h so. OS 

2 — s/ — l- 

(4-^/U7tJ)/7x-;v) 1 -^V 5. OS 

L^^D 3-;^;>f/Ux-r;U 8 01 OS 

(Cu0-Fe 2 0 3 -Mn 2 0 3 , Jt^Sgl 2 8 . 4 mV g) 

2 0. OS 
1. OS 



II 

^^-f^^-A 10 0. OS 

✓o^y^y h-/vhyx*y f so. oS 

2 ^v^- 2 -is* fvvr 5 / — 1 — 

(4— s e>u7*5 /7*&A0 1 5. OS 

l^l/y/y ;Vx-f^ 8 0. OS 

ifk/^!>A (Ru0 2 , itMffll 7. 0m 2 /g) 20. OS 



12 

fl***^— A 100. OS 

^y^x^y h^hy/^y^h so. OS 

U-*/^*!) 7 7x^;W) 5. OS 
^T'afc'U'^^y /l^£//^w:x.— 80. OS 

^VT=!>A (RuO z , «:t®S[3. 5m 2 /g) 20. OS 

»^>/-A 100. OS 

-^*aiy*y /uhVTPV Y so. OS 
2 — -y^- 2 - v 5 ^ =f-/vT ^ / — i — 

(4 -^^7* 9/ 7*=^) ^^-1-^ . .5. OS 

^nfi/y^y z*—;v^/*<?-jv^L—*rjv so. OS 

" " * 1 0 0. OS 

iBf»ttn«» ioo. os 

(B^Txoi;^ (f) E AEROS I L2 0O ; 
1 fttt^^i«Bc& 1 2 n m, B E TjfetC J: -5 

It^®a2 0 0±2 5m 2 /g) 10. OS 

i&M&tf^xfoM 20. OS 

!)>^f^ 1. OS 



14 

^m/^^y—A ioo. os 

^Of^yxy A>hVT*V h 50. OS 

2 — <V v>A— 2 - v>y fywr $ / - 1 — 

(4 -^A^?* 9 /?»—*') l-a-v 5. OS 

^Pt:i/y^!l 3-;^/^f;vx-f;i' 8 0. OS 
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(Cu0-Fe 2 0 3 -Mn 2 0 3t *ti 



[0 0 8 0] r co i 9 lc bftfcJ^foW l ~ 6 & 

l&fei? : tf^SffiJifcU jp£ffiIJ8-<— .x K §r 3 0 0 J y 

±fc. ±J§ (&) >l^mi±^-;* h£2 0 0;* yi^cD 
T\ ^J®L^SS^$t^^r9 0t:'C2 0^ft«UT^ 

00mJ/cm 2 i!^5J:5lCiIB*U^ ^3 
0^ 1 w t %N a a C0 3 2k»««rffiV^"Cm*«rtTV\ 

5 5ot:-e3o»iaj«&*ur«RSrff«i.n:. ^pit 

(#) CR-2 2 1) «:»V^TL*a*b*»fe*0 
J I S-Z-8 7 2 9lCffoTM£U 
£§2&-CfcS L*«$r|ftfe«©4S«lt LTWSLfc. -co 

[00 8 1] JBP8«3f£ :100/i m«^m&^jft U 
«**£*IMFfr/!IV\ 9 0 < tT2 0^|^bTliMI^ 

(&) /s^mte^— * i>&2 o o> ^^^.co^y^^T- 
^^X9ot:-C2 o»rafg»UTjSftfef£»^<oA 

J:©a***d5 5 0 0mJ/cm 2 i:^5J:5{: 
MS 3 0 *fcc7> lwt%Na 2 C 0 3 ?k»««r 
JBv*TMfc*rfirv\ *ifcL*: 0 *fcfcaaWH*TlcT 
5t;/5H?#mu 5 5 0tT3 0^SKttSS$: 
«^ w5 bT#?>tufce^2^m@coe^^t5B2 

i oo/tmBo««toia<ojiifflfissrasu ^co& 

[00 8 2] ^ftb©»«S*««l|cjg5t-. 

[3£1] 



6. 7mVg) 



2 o. o£b 

1. osb 





■* 




i 


* 

« 


v» 


CM 


* 


3 
Si 

*3 


CM 


•V 


«D 
O 








e- 








o 




CD 


r> 


to 
o 




to 


id 




K 
• 






•o 

P9 
O 


U 


•> 


t- 
<o 


M» 




M 


to 


. o 








AO 

« 














or 
IS 



[0 0 8 3] *:fc v ±l2Wffi^-<— ^ h^Olvf, ^ 
= 5 0/1 0 0 vmbfcZ>%>tf'7 ^ ^ASrffi^T/^- 

^*t, &^-c\ M^3otoiwt%Na 2 co 3 
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Id^F^J ft rf b o # a* * < v x ix® * ft v ^> ^ 9 *>T-f¥ 
[0 0 8 4] 

»«ttttrt*fc«fc;h,«. SUfts 883fc, &fifc<Z>&X 
tfm*«:R«Pk:aiab»«PDP^«So||lJiS:»a 

[01] ffiJk«^«OACSPDP(0»»5M|«aHT? 

[Hi] 




[0 2] *»W«>jte5e<kSl»«ttia*%«r«V^TPDP 

1 tfrffi^^^^ 

2a, 2 b $ctfW& 

3, 3a, 3b 

4, 4 a, 4 b /^®tt 

5 i&mmmftm 

6 a^m 

1 1 ^x^^mzL 

12 !):/ 

13 7K^W' 

i4a, i4b, i4c &yt#m 

20 MWHrnr 

2 1 afessnrajji 

2 0a TM 

21a ±h (a&x) 

[02] 




Z19 

4 J 5 
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(72) mwm 0- 

<72)3^:£ *m jE 



2H025 AAOO 


AA02 


AA04 


AA14 


AA19 


AB15 


AB17 


ACOl 


ADOl 


BC12 


BC14 


BC31 


BC34 


BC43 


BC52 


BC53 


BC81 


BC82 


BC85 


BC86 


BC92 


CAOO 


CB43 


(351 


CB55 


CC08 


CC09 


CC12 


DA19 


DA20 


FA28 










5C040 FA01 


FA04 


GB03 


GB14 


GC05 


GC06 


GC18 


GC19 


GH07 


JA09 


JA15 


KA04 


KA14 


KA16 


KB03 


KB04 


KB14 


KB17 


MA04 


MA23 



MA24 
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